Although the presence of byssinotic symptoms in cotton spinners and fibre preparers had been known for at least a hundred years, the first systematic epidemiological study was undertaken only in the 1950s by Schilling and his colleagues.' The raw cotton was carded and spun in the 1950s by machines that were not equipped with dust suppression devices. In the cardrooms of three Lancashire spinning mills using "coarse" cotton Schilling and Roach measured airborne dust concentrations ranging from 1 1 mg/m3 to 137 mg/m3 and found that more than 51% of people working in the rooms suffered from byssinotic symptoms of varying severity. 
Although the presence of byssinotic symptoms in cotton spinners and fibre preparers had been known for at least a hundred years, the first systematic epidemiological study was undertaken only in the 1950s by Schilling and his colleagues.' The raw cotton was carded and spun in the 1950s by machines that were not equipped with dust suppression devices. In the cardrooms of three Lancashire spinning mills using "coarse" cotton Schilling and Roach measured airborne dust concentrations ranging from 1 1 mg/m3 to 137 mg/m3 and found that more than 51% of people working in the rooms suffered from byssinotic symptoms of varying severity. 2 During subsequent years some form oflocal exhaust ventilation was installed into the machines and this has led to a visible reduction in airborne dust. Nevertheless, in the cardrooms of five coarse mills in Lancashire, Molyneux and Tombleson still observed mean dust concentrations of 0 94 mg/m3 to 5 33 mg/ m3 and found that 202 of 514 (39%) people employed in the cardrooms studied suffered from some grade of byssinosis.3 In the mid-1970s Cinkotai and Whitaker found that dust concentrations on average exceeded I mg/m3 but not 4 mg/m3 in nine of the 21 cardrooms studied; 85 of 469 (18%) workers in these "dusty" workrooms suffered from byssinotic symptoms.4
Accepted 27 October 1987 Although trends in the prevalence of byssinotic symptoms among cotton spinners were clearly downwards toward the mid-1970s, whether or not this was due to declining airborne contamination because of the installation of increasingly more efficient dust suppression devices was difficult to determine. Considering that the sampling instruments used for estimating the concentration of airborne dust in the different surveys varied widely, the concentrations of airborne dust in cardrooms reported over the years were remarkably similar. One purpose of the survey presently reported was to study the trends in the prevalence ofbyssinotic symptoms in the light ofmany recent changes in the fibre preparing industry, such as the installation offurther dust suppression devices, the use of cleaner raw cotton, the elimination of the dustiest trades through mechanisation or automation, the retirement or redundancy of the older generation who had been exposed to particularly high concentrations of airborne dust in the distant past, and the closure of the dustiest factories.
Other aims were (a) to investigate the use of a personal sampling head for estimating personal exposure to airborne cotton dust and (b) to study the byssinotic symptoms in relation to other respiratory symptoms prevalent among cotton spinners. Reports on these subjects will be published elsewhere.
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MEASUREMENT OF AIRBORNE DUST AND MICROBES
The concentration of airborne dust less "fly" was measured at five strategically selected points covering evenly the workzone in a workroom. The RotheroeMitchell L60 pumps used for this purpose were set up at the sampling points at breathing height (15 m) and were operated for at least seven hours out of an eight hour workshift. The dust was collected through a wire gauze cage (25 cm x 25 cm x 25 cm in dimensions and 2 mm in mesh) to exclude fly on glassfibre filters (26 mm in diameter) held on the sampling face by an aluminium holder. Filters were conditioned and weighed on a Cahn electromicrobalance both before and after sampling. Airflow through the instrument varied from 45 I/min to 65 I/min and consequently had to be frequently checked at the sampling face by using a rotameter.
Samples of airborne micro-organisms were collected by the Andersen viable sampler at points the same as those for the aerial dust samples. Six 30 second to two minute samples spaced evenly over a workshift were collected at each sampling point in each workroom. The microbes were impacted into petrie dishes containing either a nutrient culture medium for growing bacteria or an endoagar medium (including 0 5 units/ml penicillin) for growing selectively Gramnegative organisms. The plates were incubated for 24 hours at 36°C and for a second 24 hour period at room temperature. Counts of colony forming units (cfu) were corrected as recommended by the instrument manufacturer. In mills where microbes occurred in significant numbers the measurements were repeated on three different workdays separated by an interval of several months.
Results

PREVALENCE OF SYMPTOMS
Of the population of 4903 employed in the workrooms studied, 4656 (95%) answered the respiratory questionnaire. Of these, 1568 were women, 1715 Indians or Pakistanis, 36 black, 2211 smokers, 596 exsmokers, 354 had worked in the industry for less than a year, and 1163 for over 20 years (table 1) .
Of the 4656 people interviewed, 182 indicated that they suffered from byssinotic symptoms (tables 2 and 3). On the basis of severity of symptoms 70 were Recent trends in the prevalence ofbyssinotic symptoms in the Lancashire textile industry t, Mean value based on three rather than five areal samples. that contributed most to variation was selected first, followed by the variable which when added to the first accounted for the next most significant amount of variation and so on. The computations were performed at the University of Manchester Regional Computer Centre using the GLIM 3.77 statistical program package.5 Factors found to be associated with the prevalence of byssinotic symptoms (table 6) were a person's work experience in the textile industry (p < 0 0001), the concentration of airborne dust in the workroom of employment (p < 0-0001), the quality of fibre processed) p < 0 0001), the nature of workroom (p < 0 0001), a person's ethnic origin (p = 0-0212), and smoking experience in pack-years (p = approx 0 05).
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The probability of contracting byssinosis or some other respiratory symptom may be calculated from a predictor model as follows: Constant + fy x work experience in years + fd x natural log of exposure to dust (in mg/m3) + fq (for fibre quality handled) + fqd x natural log of exposure to dust (in mg/m3; an interaction term) + fw (for workroom of employment) + fe (for ethnic origin) + fs x smoking habit in pack-years + fx (for sex) If exposure to dust is zero the model is not applicable. The fqd is a factor for the interaction term between exposure to dust and fibre quality. The addition of a further interaction term for exposure to dust and workroom (fwd) was not found to contribute a statistically significant amount to variation. Table 7 lists the factors for byssinosis, persistent cough, and chronic phlegm production.
The predictor model constructed for byssinotic symptoms confirms past observations that the odds of a person contracting byssinosis shorten with the period worked in the textile industry, the concentra-Grade 1 and 2 tion of airborne dust to which he or she is exposed, the coarseness of cotton fibre handled, and the proximity of the workstation to the blowroom and cardroom.'3 Being of European descent and a smoker may further shorten the odds. The frequency distribution ofexpected scores calculated from the model for workers who claimed to experience no byssinotic symptoms and those who suffer from grade 1/2 or grades 1 and 2 is displayed by the histograms in the figure.
Factors found to be associated with the prevalence ofpersistent cough (table 8) were the smoking habit (in pack-years: p < 0-0001), concentration of airborne dust (p < 00001), nature of workroom (p < 0 0001), Not unexpectedly, persistent cough and chronic phlegm production were found to be closely associated with the smoking habit expressed in pack-years. These symptoms were, however, significantly exacerbated by factors connected with the occupation, such as the number of years spent working in the textile industry, the level of exposure to dust, the workroom of employment, and, in the case of persistent cough, the quality of fibre handled. These findings confirm the notion held by many that people who suffer from byssinotic symptoms are likely to develop chronic bronchitis towards the end of their working life.
